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Ackerman, Joyce

From: Thomas J. Krasovec <TJKrasovec@Geosyntec.com> -
Sent: Thursday, February 8, 2018 6:34 PM
To: Ackerman, Joyce
Subject: Alternatives Evaluation
Attachments: Alternatives Evaluation.x!sx
|
Joyce,

As requested, we have been evaluating the options for addressing the impacted soils at the Neuhauser site to develop
the best alternatives for the short-term removal and long term remedial actions. These assessments have included the
technologies shown on the attached list, as well as obtaining costs from several contractors to complete the work. The
general work in progress on remedial assessments includes the following:

e Pursuing capabilities and quotes from onsite thermal and chemical oxidation contractors. We are also
evaluating the time frames that the various contractors can meet.

e Evaluating the potential for in-situ oxidation to treat materials at the bottom of the excavation (e.g., bedrock),
and to create a longer-term treatment zone for groundwater.

e Developing potential site-specific soil removal criteria, which we will provide very soon.

¢ Ourintentions are to continue the drum removal and sludge removal and clean up, and to provide more details
on the selected options for dealing with the large amount of soils as soon as possible, pending ongoing
investigations. We will also continue test pitting on the property in coordination with the COPHE to identify
additional drums located on the property.

o  We will likely propose that the worst soils be treated above grade with some residual soils treated in situ. It is ‘
likely we will present our thoughts on the proposed criteria for making the foregoing determination. We
understand that the insitu work will require additional assessment in the field to verify the remaining depths of
the impacted soils. We will coordinate with EPA on the extent of the needed exploration and with ACT on timing
of the work based on equipment and personnel availability.

Please let us know if you have any questions. To the extent we obtain significant additional information on the forgoing
we will provide an update prior to our meeting scheduled for Tuesday Afternoon.

Thanks TJK

Thomas J Krasovec

Senior Professional ~
Geosyntec Consultants

Ph: 720-509-8911

Cell: 517-719-4984

Geosyntec Consultants, Inc.

5670 Greenwood Plaza Blvd, Suite 540

Greenwood Village, CO 80111

This message and any attachments may contain confidential information protected by attorney-client or other privilege. If
you believe this message has been sent to you in error, please reply to the sender that you received it in error and delete
the message. Thank you
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No Action No Action Take no remedial action. environment. Also not effective at identifying when a Readily implementable. :: gr:l . No
potential threat to human health and the environment
may exist or develop
Effective for providing data with which to assess risk, i = &
Groundwater Momitoring Pm‘?d'u-i::‘ )‘ample ol :aﬂ Y ui:r\;o'u ong o but not effective in reducing contaminant Alread; l)d'l sk A : :el:.“ P u: Low Capital, Yes
(Wells) bility, or p | threat to human 4 g prog P Low O&M.
concentrations over time. . Site
Periodically sample and analyze surface water to ; i
Monitoring Surface Water Monitoring and di hanges in VOC No surface within the plume footpriat st the Site; Not applicable NA No
£ i therefore not applicable.
concentrations over time. -
Conduat'a VI ik ecaliiation in ovrrest and/or Effective for providing data with which to assess risk, |  No inhabitable structures are currently located
|Institutional Vapor Intrusion (V1) § 4 R but not effective in reducing contaminant within the plume footprint at the Site; expect to Low Capital,
Actions Evaluation/Monitoring future inkabitabls structures located above the areal concentrations, mobility, or potential threat to human diate soil and dv prior to Low O&M No
extent of the groundwater VOC plume health and 1k 2y ¥ c e he §
= Restrict groundwater use to limit potential Effective for providing long term nisk reduction by : Low Capital,
Institutional Restrictions s it " £ Site ground Readily implementable Low O&M Yes
Provide an alternate water supply to all users of No users of groundwater as water supply impacted, "
Use Restrictions Alternate Water Supply lly affected ! ‘ therefore not applicable. Not apphcable NA No
Provide well head treatment (e g, carbon canisters) No users of groundwater as water supply impacted, . r
Point of Use Controls %0 wails i in affected d herefore not applicable. Not applicable NA No
Effective and rehable as long as impacted soils are
Excavation and Off-Site Ex and dispose of impacted soils at an fully deli d and d. Transports " High Capital,
Disposal off-site landfill or hazardous waste disposal facility i to another | rather than 'y Readily implem, e Low O&M b
reusing, o recveling on Site,
Extract contaminated groundwater and control Extraction would require operation for a long time as Readily impl ble, but req of Mod
Extractiog Wells ground 12 using wells dissolved groundwater concentrations would likely extraction and treatment system. O&M demands Capital No
Extracted groundwater is treated ex-situ and persist due to slow desorption of VOCs from organic would be freq and hkely y for an High O'&M
discharged to surface or injected back into aquifer and geologic materials. extended time 8 .
Install trenches backfilled with porous media to
Extraction collect d water. G d ispumped| E would require operation for a long time as Readily implementable, but requires construction of Modetats
) out to remove VOC mass and control groundwater dissolved groundwater concentrations would likely extraction and treatment system O&M demands
Extraction Trench % " : Capital, No
8 E: & is treated ex-situ persist due to slow desorption of VOCs from organic would be frequent and likely necessary for an High O&M
and discharged to the surface or injected back into and geologic materials extended time. ¢
the squifer
Collection/ :oten:::ly effective. At other sites, groves of trees
. i R ave d d to create p i Moderate
' e Phytoremediation (for Pliat ack g of troes 10 affect ground 4 that infl dv flow Readily implementable. Requires several years for
flow direction and reduce the nisk of migration of . " ot s Aty Capital, No
groundwater flow control) . direction, however, high VOC concentrations may be |  plant sp to
groundwater off-site. 3 Low O&M
toxIC o trees, and it may take several years for roots
toceach dx at the site
Effective in reduct P to via
e noll e pisayniiios Shove mishit sarBhia st and red leaching in the | Readily implementable. CDPHE has indicated that | Moderate
Landfill Cap/Water Balance minimize exposure on the surface, and to prevent e . b <
Cap vertical infiltration of water that could leach out vadose zone, but not effective in reducing g e vap wilf be soquiend as pust of Crondl, by
TS i ions or bility I of the landfill in general Low O&M
s helow the water table
Containment Create a physical barrier to control horizontal i S o i .
migration of contaminated groundwater The barrier Poleatielly efiyesive incontralling migrution of
: ; ; X contaminated groundwater if entire source area is R i3 yio e .
Vertical Barrier Walls may be constructed using native soils enriched with ot bbal: Heiover st slantivis i vathikit Readily img qf of High Capital, No
SRoompRmes, * ¢ vertical barrier walls. Low O&M
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In-Situ Treatment
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Conduct long-term monitoring of the natural

Table 1
Identification and Initial Screening of Remedial Technologies and Process Options

atid'eh lly ::"m"a Wt oﬂ utunu-uou und biotic and abiotic This alternative will not actively reduce COC
Monitored Natural o o wedgl up;rym cal degrad i of concentrations or mass flux Some natural attenuation Low Capital,
" 4 Tmpl would includ: g of of COCs wull likely occur through physical, Readily implementable Yes
Attenuation (MNA) attenuaty onprocesses dory 3 (.5, breakdown products, biological, and oh ) These would be Low O&M
diu;lution. ;c.) Icyda. e 4 - 4 gl ten MNA e e
to contaminant concentrations.
Inject air (or oxygen) and/or nutrients into the Treatment 15 on the order of years. Effective in “.“""’4"""'""“’““’"' bt reqises conatruction of Moderate
o . S S s o bioventing/biosparging system. O&M demands
Bioventing/Biosparging zone to the gical activity of envir if properly v 4 Capital, No
the indigenous microorganisms dmrlbuned and necessary bacteria present. wald be freg ond Vikely yforan High O&M
‘ extended time
h"‘mJo' 'm - lhmugh..d/“ T liable in S u?‘ ondes of ’ E 3¢ m; Rudlly implementable, but requires construction of
) Enhanced Bioremediation 2 s Sai S e > wells. Multiple ¢ will likely be Low Capital,
—— et (Reductive Dechlorination) wells or ,”:.' o = frmrge ,“‘ “ ¢ necessary, and will lll(dy take several years for Low O&M Yo
) ques 1o gi added Eﬁeawefwehlonmednlmbmnmu- EIC somiminiion i il st
degradation in-situ dioxane. v
Treatment is on the order of several years. Effective
A Plant selected species of trees to e, fe for low to moderate level VOC concentrations, butthe] _ . = Gt o Moderate
:ﬂ’““’m"i' m“"";"e"“ (for ” bilize and destroy orgar ination in high VOC concentrations found at the site may be e quires several yewrs for | gy No
Br groundwater. toxic to trees, and it may take several years for roots P Low O&M
to reach groundwater at the site
Insert oxidants such as per hydrogen N be Oxid:
d v - Readily imp could be added
:’:’ ou:::::::—u:m“:d'bim 0:;0‘1 Treatment is on the order of years Effective and via in-situ soil blending or injection via inj Mod
Chemical Oxadation (ISCO) oty 8- liable if properly distributed. Effective for VOCs wells. Multiple in) Iikely y Oxidants| Capital, Yes
VOCs to now- and | 4-dioxane are b d I special safety Low O&M
hudouorlea:slommmndﬂhdmm bots.
Ch 1 stable, less mobile, and/or inert, L
T Insert red| such as le or I
) ) zero valent i WL". mt: gro\mc‘IwMer via m;ecuon wells Treatment is on the order of years. Effective and Readily implementable, but requires construction of )
Chemical Reduction or m-ulu soil g R 4 it . tmmnon wells. Multiple injections will likely be High Capital,
e ; S s reliable if properly distributed. Effective for s N No
en ocbuadion i chlorinated solvents, but not 1,4-dioxane e MM | S
or less toxic compounds that are more stable, less ’ requiring lpecld safety precautions.
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Table |
Identification and Initial Screening of Remedial Technologies and Process Options

Treatment is on the order of years Effective and

’ ) A e reliable in sulfate/iron deficient anacrobic Readily impl able, but req: of| Mod
T s Chemical/Biological fitions i an aquifer and 4 :ulmd & :", P 'gﬁ.“,,,.fu“ J] wells ple 1ny will likely be mu No
biolog ve duchleri chionnated solvents, but not | 4-dioxane
Aie av Inject air into the saturated zone to volatilize VOCs,|  Treatment is on the order of years Effective and e s ble, but req of Moderate
“ ""'W(svs‘s) ol which are collected in the unsaturated zone by a soil|  reliable within radius of influence Effective for . g o Capital, Yes
vapor extraction (SVE) system for ex-situ treatment |  VOCs, but not | 4-dioxane . e High O&M
Inject air into the water column to volatihze VOCs
Groundwater is circulated in-situ, with groundwater
) Treatment is on the order of years. Effective and Moderate
Physical Treatment In-Well Air Stnipping Cntucing the woll ot ut sereen nd diasherging reliable within radius of influence. Effective for Biviflly Nephsanivbiie, ok sepeioss Sunsipation uf Capital, No
through a second screen Air 1s collected in the VOO bet ok 1 s Blonciiia in-well air stnipping wells and system. High O&M
unsaturated zone by a SVE system for ex-situ " ) .
usaiment
Treatment 15 on the order of weeks to months
A‘,‘ siarial to pe the qdformn Effective and reliable as long as impacted soils are
solid, coat the waste with low permeability fully del d and solidified/stabilized Red Readily imp! ale B g High Capital
Solidsfi /Stabrl Is, and/or react chemically to reduce = = d ) Yes
toachios Canbe fished by = o contaminant mobility, but not effective in reducing tooling for in-situ soil mixing Low O&M
sy P Limited effectiveness for
p or (eg. ) orasnica
Apﬂybvdtmmw‘n&mnh
the of ions ds their Treatment is on the order of months to years » " " o ofl Mod
Electrokinetics (EK) Beant:wc!.nh-ead ) *,, de EK-enh ™ " e.bc fﬂgrv:ﬂbﬂ“lzly::t:wuwm in-situ EK = tich is b lly difficult to C " No
. v meﬁumdwm'u = Tvery sppe construct on short notice High O&M
echnologies (e g, EISB or ISCO) v
Heat the ace to ize contaminants and
Electrical Resistance Hesting, '“‘{"I""“',’V,Ef“',""‘"‘f"‘"""‘"',"'i‘ Treatment is on the order of months, Effectiveand |  Potentially implementable. Req o ugh
Thermal Treatment Hot water/steam injection, "y :uy of ek %1 of hot liable for VOCs, p Ily effective for | 4- in-situ thermal treatment system, which 15 WOC'M . No
Thermal Conduction cadlod g “"' sond via stead e dioxane potentially difficult to construct on short notice
wells,
Mlynwlumn&hldmvdyuywwme
" " . Treatment is on the order of several months Effective il system Y.
e e e and relisble if proper amendments added and properly | a5 well as system (blowers, pumps,| Moderate
Biological Treatment l'r - - - " y muxed. Effective for chlonnated solvents, but not 1 4- |  or mech | ng) M e, heat, Capital, Low Ne
. r y pH y woed 1o be oy &oxmuﬁnehunurdalyw oxy—.udpﬂuqndhblmb o&M
® C are degraded 1o end prod: d: Off-gas may be
n_ybmolobu
Tmum&nwﬂ-o(wnhlow P ily imph ble Po Ty difficalt to
Mix d soil with an 1§ ch l(eg may be less effective for the higher clay mnm“amdmmw—d
Chemical E N acid or solvent) to dissolve the The observed in Site soils Effective for Site on short notice Off-gas treatment may be necessary |  High Capital, No
lution is then sep d into and contaminants Ru:dudnulwnlvmuuybelcﬁon locunmloda;?.nrmmdulolvmmbt Low O&M
contaminants for further use and treatment. soils. C mass is per ly d from| quinng special safety
Mix d soil with oxidants or red such
08 05008, hydrogeh xids, hypochlori Treatment is on the order of weeks to months.
hborics 'ovehlonm’::xndt'woxru::m Effective and reliable as long as impacted soils are Readily impl ble Relatively easy to acq Mods
Chemical T Chemical Reduction/Oxid o | fully delineated Chemical reduction is no effective dments Off-gas may be yio| Capital, Low Yes
. Y St VOOs 49 e or lese for tol or 1, 4-d h | oxad 15 control odors. 0&M
toxic compounds that are more stable, less mobile, effective for VOCs and 1, 4-dioxane
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Table |
Identification and Initial Screening of Remedial Technologies and Process Options

Mix d soil with (eg
bicarbonate or an alkaline polyethylene glycol) and Treatment 1s on the order of weeks to months Only -
g ; g 2 ) P lly ble. P lly difficult to High Capital,
D, hal 4 P
FAga. hou & L fnviden ppat sFhake heat soil due to lack of power at the Site Low O&M -
and partial volatilization of
Treatment is on the order of months Gravity
Gravity or magnetic separation be used 10 .
i :y s fmm:oilb‘;;hyxialmeum separation 1s effective if contaminant is in a different i
- Sioviog oa be wed 10 fine soil with phase (e g. liquid NAPL) Magnetic separation can be |  Readily impl ble. T or disposal of Capital, Low No
¥ . which ; i, effective for metals. Sieving can be effective if’ impacted soil necessary O&M ”
: a fataiias scit volaine contaminants are sorbed onto fine soil particles, but
Ex-Situ Treatment ¥ impacted soil must then be treated or disposed of.
Mix excavated soil with water to dissolve and Treatment 15 on the order of months. Effective for
suspend contaminants in the wash solution, and . SVOCs, fuels, heavy metals, and some VOCs and
separate fine soil with sorbed which p des, but mi of these ds make 1t " . s o " Moderate
Fhysical Trastment Soil Washing concentrates contaminants into a smaller soil difficult to formulate effective wash fluids. Can be i':“’"’ o L ordisposslof | oosiiel Low No
volume. The wash water may be augmented (e g effective if contaminants are sorbed onto fine soil P Y 0&M
leaching agent, surfactant, chelating agent, or pH particles, but impacted soil must then be treated or
Mi md‘l‘thn‘nl- mn»m
1x excavated soil with matenial to encapsulate
waste and form a solid, coat the waste with low :m:::dﬁml: r::l::::::::cumxll o
Solidification/Stabilization permel'blht! materials, and/or re:cthl:emledly 8 fully deli d and solidified/stabilized. Reduces R‘,‘f] ,I.y TPI?H.MI& Dispoml af High Capital, No
reduce g Can be P by vility. b = stabilized soil y Low O&M
£ < o chaiiical (o3 y, but imp s0il must then be
y bd disposed of. Limited effectiveness for organics.
Treatment is on the order of weeks to months P lly impl ble. P lly difficult to
Incineration E"“"‘:: 'o":' " i ‘:cmgh e with Effective and reliable, off gases and b quire high-temp unit on short Hb:rs: &M | Yes
ol oy iduals g Ily require notice. Off-gas treatment likely necessary
Treatment is on the order of weeks to months. Potentially implementabie. Likely difficult to
_— . Rusomvated 3ol bs heated fx: the "”"mm“' of oxygen 10| b orective for SVOCs and pesticides, potentially soquire pyrolysis trestment unit on short notice High Capital, 9
ot ;u',m';.”hd adue L effective for other organics, and not effective for G and solid byproducts must be captured and |  Low O&M -
o inorganics. then treated or disposed of
:ixavmd ml;mt;:l&lm “‘.::. Treatment is on the order of weeks to months. P lly impl ble. Py lly difficult to
P " - S "on g};’ Effective for organics, not effective for inorganics quire th | desporp unit on short High Capital, v
¥ d . M'"‘“I_, P l,w Desorbed must be captured and treated notice. Desorbed contaminants must be captured Low O&M -
I' R o or disposed of and then treated or disposed of
Notes
EISB - Enh d mn-situ B di O&M - Operation & Maintenance
EK - Electrokinetics SVE - Soil Vapor Extraction
ISCO - in-situ Chemical Oxidation VI - Vapor Intrusion

ISCR - in-situ Chemical Reduction

MNA -M

d Natural A

VOCs - Volatile Organic Compounds

SVOCs- Semi-Volatile Organic Compounds
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Detailed Fval of Remedial Al
Compliance with Applicable or g m
Remedial Alternative Overall Protection of Human Health 3 Long-Term Effectiveness and Reduction of Toxicity, Mobility, or
Ressk : Sbrcoudeblerl e prece s s e e e
Institutional
Actions - Momtoring and Use
| Restnictions
Monitored Natural
A)
Excavation and Off-Site
Landfill Cap/Water Balance
| Cap
In-Situ Enhanced
Bi Siats
1 )
In-Situ Chemical Oxidation
(ISCO)
Air Sparging/Soil Vapor
| Extraction (SVE)
I 3 tink 10} i i Complins with fadonsl weé siate Treatment is on the order of weeks to = 1 of impacted P, Readily implementable Relatively
the environment during ex-situ | laws. T d Sathe. Treatment is effocive and The volume and toxicity of Site the subsurface eliminates the potential Syt - . Capnal and Construction
Ex-Situ Ch I T but overall protective of lwblewnllnedlobevpmpuly '::“'rfq,-'yl :. “d,*d would be reduced as for lcaching into groundwater ?”‘ Ik 'yI:'n Y Annual O&M:
Chemical Oxadation human health and the environment by |  treated or disposed of, and VOC off- e e mass 15 oxidized to non- However, leachate and off-gasses - . y Anticipated Duration:
& s . . persulfate 15 effective for oxidation of to control odors. Oxidants are ;
p y ying gassing may need to be treated to 4 toxic end products. may be released to the environment i : 30 Year NPV (5%)
mass. meet regulatons im s.C - dunng treatment oquiring apecial
destorved permanantly. safety ore
Increased risk to human health and 2 I of " 1
the environment during ex-situ Complies with federal and state Treatment 1s on the order of weeksto |  The volume and toxicity of Site " - Potentially implementable Potentially| Caputal and Construction:
Ex-Situ Thermal Treatment treatment, but overall p of | laws. VOC off-gassing hs. T 15 effective and would be reduced as :“m "::"" i - difficult 10 acquire high-temperature Annual O&M
Incineration human health and the environment by |  may need 10 be treated to meet rehable. Contaminant mass is mass 1s combusted to : n:" B s i treatment unit on short notice Off- Anticipated Duration:
permanamtly destroying contammnant regulations. destoryed permanantly. non-toxic end products. e w5y m“ treatment likely necessary 30 Year NPV (5%).
Imass
:hemvuo:::‘:;ln;ex-snmm :-mm;n::e b -~ - had xmm.l‘:ﬂns:u:'::tmd the sub g'r o the MJ :I:ﬂ'mlm’:n;unl!mmd i Capital and Construction.
A months. Treatment is effective for g rebtising A X
Ex-Situ Thermal Treatment treatment, but overall pr of must be cap and Site C A i be reducded as contaminant mass 1s for nto gr SpOrp umit on short Annual O&M
Thermal Desorption human health and the environment by |  then treated or disposed of, and VOC is " P seperated from the soil, b , the H , desorbed and | notice. Desorbed contaminants must Anticipated Duration:
p tly g ff-gassing may need to be treated to e are not destroyed and off-gasses may be released to the be captured and then treated or 30 Year NPV (5%):
mass from the subsurface meet regulations. must then be treated or disposed of dunng disposed of
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